Abstract. Using vision, humans can accurately judge distances to locations on the ground surface up to distances of at least 20 m. Most theories of depth perception assume that this ability is associated with the fact that we live in a terrestrial world in which locations of interest often appear on the ground and for which feedback about distance is often available from nonvisual sources such as walking. Much less is known about the ability of humans to judge absolute distances to locations other than on or supported by the ground plane beyond a few meters, at which point binocular stereo provides at best limited information about distance scaling. We show that one commonly used action measure for probing absolute distance perception exhibits accurate performance, even for targets located on the ceiling of a large room. We follow this with evidence that distance to ceiling locations is recovered with a mechanism that depends, at least in part, on the angle from the line of sight to the target location and a gravity-based frame of reference.
Introduction
Decades of research has shown that people are very good at walking without vision to previously viewed locations (eg Rieser et al 1990; Loomis et al 1992) . This nonvisual walking measure demonstrates that people can accurately scale distances over moderately far extents. Almost all of these studies have involved targets resting on the ground plane. Very little is currently known about the ability to judge distances under full-cue conditions to targets not in contact with the ground. In this paper, we start by asking if accurate distance judgments are in fact possible when the target locations are located on the ceiling of an indoor space, rather than on the ground plane. We follow this with an investigation of one of the visual cues that might support such judgments. Gibson (1950) and others have pointed out the importance of the ground plane in determining spatial layout. The prominence of the ground plane in theories of depth perception is not surprising. We evolved in a terrestrial world, with the ground surface visible much of the time and gravity present all of the time. Furthermore, beyond reaching distance, the depth information used to control actions mostly involves locations either directly on the ground or objects in contact with the ground. From a computational perspective, essentially all of the pictorial depth cues which derive directly from linear perspective involve objects on an extended, flat surface. Even when neither the ground plane nor other surface features evoking linear perspective are visible, depth cues such as height in the picture plane (eg Dunn et al 1965) depend implicitly on the presence of a ground plane with an observer standing above that plane.
Evidence suggests, however, that people are able to utilize perspective information associated with surfaces other than the ground in order to extract relative depth. Dunn et al (1965) divided the planes parallel to the ground into two classes. For one class, corresponding to planes lower than the observation point, increasing distance corresponds to increasing height in the field of view for a horizontal-looking observer. For the other class, corresponding to planes higher than the observation point, increasing distance corresponds to decreasing height in the field of view for a horizontal-looking observer. Dunn et al (1965) showed that the height in the picture plane depth cue was stronger when targets Absolute distance perception to locations off the ground plane were presented against a background consistent with a surface below the observer than when the background was consistent with a surface above the observer. Sedgwick (2001, 2002) investigated distance perception to objects raised above the ground plane by visible support structures. They provided evidence that the distance to these objects is determined by using the supporting objects as a context in order to relate the location of the object in question to locations on the ground. Epstein (1966) described an experiment in which subjects verbally reported the separation in depth between two small, vertically aligned targets viewed monocularly. The targets were actually equidistant and were mounted on one of two frontoparallel surfaces, one with perspective cues consistent with a floor-like surface with the observer above and the other marked as a ceiling-like surface with the observer below (figure 1). When the targets appeared to be lying on a floor-like surface, the upper target was judged to be more distant than the lower target in 96% of the trials. When the targets appeared to be lying on a ceiling-like surface, the lower target was judged to be more distant than the upper target in 87% of the trials.
McCarley and He (2000) used binocular disparity to create an array of targets and distractors that appeared to be organized in space as either ceiling-like or floor-like surfaces. They found search times were less for targets embedded in floor-like patterns and suggested that such patterns were easier for the visual system to process because of their ecological validity. examined the situation in which single objects are simultaneously in contact with both a floor and a ceiling surface, and the relative depth information associated with the two contact points is placed in conflict. When this occurs, information provided by the floor contact point dominates. Bian et al (in press) provide evidence that this effect is due primarily to visual properties (presumably linear perspective) of the floor and ceiling surfaces, with height in the visual field playing a less significant role. While they did not directly address this question, the work reported in and Bian et al (in press) strongly suggests an influence of ceiling contact points, even though the ground-surface contact points dominate.
In and of themselves, perspective-based pictorial cues provide only relative depth information. Such information can be used to compare two or more distances, but is not sufficient on its own to determine the actual distance to a viewed location. In order for perspective to provide an indication of actual distances, some sort of scaling information must be provided. Sedgwick (1986) offered eye height as one potential source of scaling. If an observer is standing on an extended flat surface, the visual angle of declination y from the horizon of the surface to a location of interest on the surface is related to the egocentric distance d from the observer to this location by the relationship d h cot y, where h is the eye height (see figure 2) . Figure 1 . When a frontoparallel surface is viewed monocularly, the perceived ordinal depth of vertically aligned points on the surface is affected by whether markings on the surface are consistent with perspective cues indicating a floor-like surface (a) or a ceiling-like surface (b). After Epstein (1966) . Ooi et al (2001) provided support for the use of the angle of declination in distance estimation to targets on the ground with an experiment involving the use of prisms. Subjects first did a conventional blind-walking task in which they looked at a target, were blindfolded, and then walked to the apparent location of the target. As with the many previous studies that have used this methodology, on average subjects walked the correct distance. Next subjects were fitted with base-up prism goggles. These bend light such that environmental locations appear lower in the field of view than would otherwise be the case. If people are judging distance to the targets on the basis of the apparent angle of declination from gravity-indicated horizontal, the apparent distance should decrease (see figure 3 ). In fact, on average subjects did walk a shorter distance when viewing targets through the prism goggles, though not by the amount that would be predicted by the angular distortion of the prisms alone.
Since a person's standing eye height is effectively constant over anything less than developmental time frames, it is plausible to assume that experience of interacting with the world provides the visual system with the necessary information with which to carry out eye-height scaling of the angle-of-declination distance cue, even if actual eye height is never explicitly recovered. However, to date, few empirical investigations directly addressing eye-height scaling of distance judgments have been carried out. Warren and Whang (1987) used a false-floor manipulation to decouple the optical information related to eye height from actual posture. Changes in actual eye height to the floor produced changes in the judged width of an aperture, as evaluated by verbal reports of passibility, but not by verbal reports of distance. Sinai et al (1998) used the results of an experiment involving an observer standing on an elevated ground surface to argue for eye-height scaling of distance perception, though they did not directly address the issue of correctly recovering scale when standing on a non-elevated ground plane. Wraga (1999b) showed that, for standing and sitting observers, postural information can compensate for optical changes due to actual eye height in a height-judgment task. Wraga (1999a) , using a false-floor manipulation similar to Warren and Whang (1987) , found that effective eye height differentially affected judgments of the height and width of objects and the effect on width judgments was dependent on whether or not an action-oriented task was involved in making the judgment. Neither Wraga (1999b) nor Wraga (1999a) investigated perceived distance. Creem-Regehr et al (2005) showed that, in full-cue environments, distance judgments to locations on the ground between 2 m and 12 m away did not depend on the observers' ability to see the ground surface at distances closer than 2 m as long as no other viewing restrictions were present. Wu et al (2004) demonstrated that at least for distances from 5 m to 7 m and for severely restricted vertical fields of view, blind walking was more accurate if prior to blind walking the observer visually scanned the floor in a near-to-far direction rather than in a far-to-near direction. Sinai et al (1998) showed that distance estimates to targets at ground level were degraded when seen across a gap or other interruption in the ground surface.
To address the question how well people can judge absolute distances to targets not located on the ground plane or supported by other objects visibly connected with the ground plane, we started by evaluating distance perception to targets on the ceiling of a mid-sized meeting room, using both a visually directed walking task and a matching task which compared perception of two observer^target distances, one to the ceiling and the other to the floor. The blind-walking task that was used was chosen to be as close as possible to tasks that have been repeatedly shown to be performed accurately for targets on the floor placed at comparable distances. The matching task lets us compare distance perception to targets on the floor and ceiling in the identical environmental setting. It complemented the blind-walking task by testing the accuracy of relative depth judgments to the two classes of targets.
In principle, the d h cot y relationship can be used to determine distance to visible locations on any extended flat surface as long as two pieces of sensory information are available: (i) the orientation of the surface with respect to the observer's frame of reference; and (ii) the perpendicular distance from the observer's eye point to the surface. Figure 4 shows the specific situation for targets located on the ceiling of an indoor space. The distance from the observer to such targets, measured in the horizontal direction, is given by d ceiling h c cot f, where d ceiling is the distance to the target, h c is the perpendicular distance from the eye-point to the ceiling. Unlike targets on the floor, however, the distance from the eye-point to the ceiling is not an invariant easily acquired from experience. More significant to the work presented here, people inevitably have much less prior experience in the covariation of angle of elevation and distance for such targets.
To explore if people in fact use angle from the horizontal to recover distance to locations on surfaces other than the ground plane, we repeated the prism-goggle manipulation of Ooi et al (2001) , except that we used targets on the ceiling of a large, open room. For targets on the ground plane, base-up prisms change the angle of the line of sight with respect to the horizontal in a manner consistent with the apparent target location being closer than the actual location (figure 3). For targets on the ceiling, base-up prisms make the apparent target location farther than the actual location (figure 5), if the d h cot y relationship is used in distance perception.
2 General method 2.1 Participants All participants were naive to the experimental hypotheses and were screened for normal stereo vision and visual acuity.
Apparatus and stimuli
During a pilot experiment involving distance perception to ceiling locations, conducted in a narrow hallway, we saw evidence that some subjects were solving the problem by tracing the target location across the ceiling to a wall, then vertically down the wall, and finally out to an imagined floor location to which they then walked. To keep subjects from using this strategy, all of the experiments were conducted in a large empty meeting room 37 ft (11.3 m)660 ft (18.3 m), with a ceiling 9 ft (2.75 m) high. The station point and all target locations were a substantial distance from the walls. Six different Plexiglass targets were used: three different sized triangles with side lengths of 8 inch (20.3 cm), 10 inch (25.4 cm), and 12 inch (30.5 cm), and three different pentagons with side lengths of 5.2 inch (13.2 cm), 6.4 inch (16.3 cm), and 7.6 inch (19.3 cm). Target colors were red, green, or blue, one for each size. These were placed at four distances from the observer: 5 ft (1.517 m), 10 ft (3.034 m), 15 ft (4.551 m), and 20 ft (6.068 m).
(1) Distances, targets, and observer starting points were randomized. Prism conditions utilized 10 prism diopter prisms (5.78) in a metal frame. The flat-lens goggles used the same style of frame. Lens diameter was 1.6 inch (4.1 cm).
Procedure
Two measures of distance were used: blind walking and sagittal matching. The first of these is a measure relating to absolute distance perception, while the second is a measure relating to relative distance perception. In the blind-walking task, the observer viewed a target and then walked blindfolded to the target location. After the distance walked was measured, the observer was walked blindfolded to the next starting position. Practice on walking without vision (without feedback) was given prior to the experimental trials to allow the subject to become more familiar and comfortable with the task. In the matching task, a fixed target on the ceiling and a movable round marker on the floor were presented. The observer instructed an experimenter, who was standing behind the observer, to move the marker on the floor until the marker and the target were aligned with each other. The marker was moved with invisible fishing line. After completing the judgment, the observer was blindfolded while measurements of distance were taken and then walked, with the blindfold still in place, to the next viewing location.
Analyses
A 2 (task/viewing condition)64 (distance) repeated-measures ANOVA was performed on both the mean distance estimations and variable error. Variable error was calculated as the standard deviation of the mean of the trials at each distance and is a means to assess within-subject variability.
3 Experiment 1: Comparison of walking and matching measures to targets on the ceiling 3.1 Method 3.1.1 Participants. Twelve subjects (eight men and four women) performed both walking and matching measures: order of response measures was blocked and counterbalanced across subjects.
3.1.2 Procedure. On each trial, a single target was placed at a location on the ceiling. The observer viewed the target and performed either the walking or matching measure, as instructed. In walking to targets on the ceiling, subjects were instructed to walk with eyes closed until they were standing underneath the target. 2 practice trials without feedback and 12 experimental trials (4 distances63 repetitions) were run on each task. Three different viewing locations were used for both the walking and matching tasks.
Results and discussion
Walking to targets on the ceiling was accurate, while matching was overestimated (figure 6). For mean distance estimations, there was a significant effect of task (F 1 11 6X87, p 5 0X05), in which matching estimations were greater than walking estimations. As expected, estimations increased with distance for both tasks (F 3 33 953X30, p 5 0X01; planned linear contrast, F 1 11 1686X28, p 5 0X01). There was no interaction between task and distance ( p 0X47). A linear fit calculated through the means led to the values
We report all distances in both US customary and SI units as we were constrained to 5-ft intervals for target locations on the ceiling owing to the manner in which targets were fixed to the ceiling.
reported in table 1. Variable error was greater for the walking task versus the matching task (F 1 11 5X04, p 5 0X05), and increased with increasing distance for both measures (F 3 33 7X91, p 5 0X05; planned linear contrast, F 1 11 13X19, p 5 0X05). There was no interaction between task and distance ( p 0X37). While this first experiment demonstrated that subjects were able to accurately walk without visual feedback to a spot directly underneath previously viewed locations on the ceiling, it provided no evidence for the perceptual mechanism involved in supporting this accurate behavior. One hypothesis as to the perceptual mechanism allowing accurate performance in blind walking to previously viewed ceiling locations is that a scaled angular measurement is involved, as illustrated in figure 4. In experiment 2 we explored this possibility by manipulating the angle of the line of sight to target locations relative to the horizontal, in a manner similar to that used by Ooi et al (2001) for floor locations.
4 Experiment 2: Walking to ceiling targets 4.1 Method 4.1.1 Participants. Twelve subjects (two men and ten women) performed both prism and flat-lens conditions. 4.1.2 Procedure. Subjects blind walked to target locations on the ceiling following the same methodology as in experiment 1, while wearing either the prism or flat-lens glasses. Viewing condition (prism or flat lens) was blocked but the flat-lens condition was always performed first to avoid potential confounds with prism adaptation. Figure 6 . Accuracy of blind walking to previously viewed targets on the ceiling and accuracy of matching distance to floor and ceiling targets. Blind walking to a location below ceiling targets is accurate. In the matching task, on average the floor target is positioned at a farther distance than the ceiling target.
Two practice trials without feedback were run with the flat-lens glasses prior to any experimental trials. 8 experimental trials (4 distances62 repetitions) were run on each task. Two different viewing locations were used for both the prism and flat-lens conditions. On average, subjects wore the prism goggles for about 15 min, with their eyes open about 50% of that time.
As predicted, distance estimations to targets on the ceiling given while wearing prisms were overestimated relative to the flat-lens control (F 1 11 27X38, p 5 0X01) (figure 7). The flat-lens condition was accurate, as in experiment 1. Estimations increased with distance (F 3 33 289X54, p 5 0X01; planned linear contrast, F 3 33 343X15, p 5 0X01) and there was no interaction between viewing condition and distance ( p 0X31). Table 1 presents the values resulting from a linear fit through the means. For variable error, (2) there was no difference between the prism and flat-lens condition ( p 0X10), and the only significant effect was that of distance (F 3 27 6X42, p 5 0X01), in which variable error increased with increasing distance (planned linear contrast, F 1 9 10X50, p 5 0X01).
Comparing results across trials failed to show any evidence of prism adaptation.
The prism-manipulation experiment described by Ooi et al (2001) was carried out in a hallway and featured several other methodological differences from our own experiment 2. Perhaps most significant of these differences was that our baseline performance measure was obtained with subjects wearing goggles with flat lenses, whereas Ooi et al (2001) used completely unobstructed viewing. Experiment 3, which involved target locations on the floor, was conducted to provide evidence that our visual manipulation produced the same perceptual changes as did that of Ooi et al (2001) .
5 Experiment 3: Walking to floor targets 5.1 Method 5.1.1 Participants. Twelve subjects (six men and six women) performed both prism and flat-lens conditions. 5.1.2 Procedure. Subjects blind walked to target locations on the ground while wearing either the prism or flat-lens glasses. As in experiment 2, viewing condition (prism or flat lens) was blocked but the flat-lens condition was always performed first to avoid potential confounds with prism adaptation. Subjects were instructed to walk with eyes closed until they were standing at the target location. The target was removed from Figure 7 . Accuracy of blind walking to previously viewed targets on the ceiling with prism goggles and with flat-lens goggles. As predicted, blind walking with the prism goggles overshoots the target while blind walking with the flat lenses is accurate.
(2) Two subjects were excluded from the analysis because of only one usable trial at 20 ft which prevented the calculation of variable error for that distance. the subject's path before he or she reached the location. Two practice trials without feedback were run prior to any experimental trials. 8 experimental trials (4 distances 62 repetitions) were run on each task. Two different viewing locations were used for both the prism and flat-lens conditions. On average, subjects wore the prism goggles for about 15 min, with their eyes open about 50% of that time.
As predicted, distance estimations to targets on the floor given while wearing prisms were underestimated relative to the flat-lens control. The analysis on mean estimations revealed a significant effect of viewing condition (F 1 11 5X80, p 5 0X05), distance (F 3 33 265X28, p 5 0X01), and an interaction between viewing condition6dis-tance (F 3 33 4X44, p 5 0X01). As can be seen in figure 8, prisms reduced distance estimations relative to the flat-lens condition, but only for larger distances. Paired t-tests at each distance confirmed that the difference was only significant at 15 and 20 ft (15 ft: t 11 2X76, p 5 0X05; 20 ft: t 11 2X43, p 5 0X05). Table 1 presents the values resulting from a linear fit through the means. As in experiment 2, the analysis on variable error (3) showed only a significant effect of distance (F 3 30 8X57, p 5 0X01; planned repeated contrast showed a significant increase in variable error from 15 to 20 ft, p 5 0X05). Comparing results across trials failed to show any evidence of prism adaptation.
Taken together, experiments 2 and 3 provide evidence that the perception of distance to locations on both the ground plane and on a ceiling surface is affected by the angle of the line of sight relative to horizontal. In experiment 4 we explored this same issue for the matching task that was part of experiment 1.
6 Experiment 4: Matching ceiling and floor targets 6.1 Method 6.1.1 Participants. Twelve subjects (four men and eight women) performed both prism and flat-lens conditions. 6.1.2 Procedure. Subjects matched floor to ceiling target locations, following the same methodology as in experiment 1, while wearing either the prism or flat-lens glasses. Viewing condition (prism or flat lens) was blocked but the flat-lens condition was always performed first to avoid potential confounds with prism adaptation. Two practice trials without feedback were run prior to any experimental trials. 8 experimental trials (4 distances62 repetitions) were run on each task. Two different viewing locations were used for both the prism and flat-lens conditions. On average, subjects wore the prism goggles for about 15 min, with their eyes open about 50% of that time. Figure 9 shows that subjects overestimated the distance of the floor marker to match the ceiling in the prism versus the flat-lens condition (F 1 11 87X99, p 5 0X01). Notably this overestimation was exaggerated compared to the matching overestimation seen in experiment 1. This result supports the notion that while the perception of the floor target distance is decreased with the prism manipulation, the perception of ceiling target distance is increased. There were also effects of distance (F 3 33 1091X42, p 5 0X01), and a task6distance interaction (F 3 33 9X73, p 5 0X01). Table 1 presents the values resulting from a linear fit through the means. Variable error was greater in the prism condition versus the flat-lens condition (F 1 10 7X77, p 5 0X05) and also influenced by distance (F 3 30 3X69, p 5 0X05).
As discussed below, since the prism manipulation affects the line of sight to both the floor and ceiling targets, we would expect that the magnitude of the changes in the matching task due to prism viewing would be greater than for blind walking to individual targets on the floor or ceiling. This is in fact what was observed.
General discussion
In experiment 1 we show that blind walking to locations directly underneath ceiling locations exhibits comparable accuracy to previously reported studies of blind walking to floor locations. This is quite surprising, as there is no obvious way that people could calibrate such actions as part of their normal activity. For locations on the ground plane, experience with the covariation of visual cues for distance to environmental locations and nonvisual information for the rate of self-motion can account for accurate blind-walking performance (Rieser et al 1995) . Calibration of distance judgments is further aided by the ease in visually determining that one is standing on or at a location of interest on the ground. There is no similar situation for targets on the ceiling. Visual cues associated with perspective are not invariant with distance for ceiling locations, since the distance from eye point to ceiling surface varies in different spaces. Locomoting through indoor spaces is less likely to provide a precise indication of the location of ceiling point relative to the observer, as it is difficult to determine visually when one is directly under a ceiling location of interest.
For the matching task in experiment 1, subjects on average placed the floor target at a farther distance than the ceiling target. This is in contrast to the blind-walking task, in which subjects were equally accurate for floor and ceiling targets. One possible explanation for the differences seen between blind walking and matching is that the matching task may involve different low-level visual cues, as only a comparison is required and actual distance need not be recovered. The ceiling height in the room in which the experiments were conducted was such that the distance from floor to eye position for all subjects was greater than the distance from eye position to ceiling. If the matching task involves a direct comparison of angles of declination and elevation, either without scaling by the distances from the eye position to the two surfaces or with the same scaling for both floor and ceiling targets, then the floor target would need to be placed farther away than the ceiling target for the angles to be equal.
There could also be systematic biases in blind walking to ceiling targets that do not affect the matching tasks. Perhaps spatial updating of ceiling locations during blind walking is not as accurate as for locations on the floor. Alternately, updating may be performed accurately but there might be bias in the stopping condition. Support for this possibility comes from the observation that restrictions on head motion make it difficult to view a location directly above one's head and so might increase the difficulty of positioning one's self directly under a target compared with positioning one's self directly on top of a target. Biomechanical constraints may affect updating in body position, even if the head is not physically moved to track the target location (see Parsons 1994 for a similar argument with imagined hand rotation), though one study suggests that updating of target locations out of the normal eyes-open field of view can be done almost as well as for targets within the eyes-open field of view (Horn and Loomis 2004) . If it is the blind walking that is subject to bias independent of eyeopen visual perception, then in fact it would not be correct to say that distance perception to ceiling targets is`accurate'. Future work might test this by implementing a non-action-based measure of distance such as verbal reports.
The results of experiment 2 show that manipulating the angle of the line of sight to ceiling locations relative to horizontal affects distance judgments in a manner similar to the effect on floor locations. The most important difference between the effect on ceiling and floor targets, as shown in figure 5, is that base-up prisms make floor targets look closer and ceiling targets look farther away. If the visual system is using the d h cot y relationship to recover distance both to locations on the floor and to locations on the ceiling, then it needs to do so in a fairly sophisticated way. The appropriate value for h has to be used in the two different cases. Future work should explore the effects of different ceiling heights, though producing controlled conditions in which this is the only aspect of the stimulus that changes is difficult. From a computational standpoint, an even more significant complication is that the perceptual system needs to deal with the sign reversal in angle when processing information about ceiling surfaces instead of floor surfaces: increasing height in the visual field corresponds to increasing distance for floor locations while corresponding to decreasing distances for ceiling locations.
Prisms change both the visual angle to environmental locations with respect to gravity and the visual information for the horizon of extended surfaces. In our case, the prisms lower the apparent line of sight to targets and the line of sight to the vanishing point of surface textures and parallel lines by the same 5.78. As a result, the visual angle between target locations and the horizon (or the effective horizon signaled by perspective cues) remains constant. At least in head-mounted-display-based virtual environments, moving a visible horizon upward relative to gravity while holding the position of target locations fixed makes the targets appear closer, as indicated by a visually directed walking task (Messing and Durgin 2005) . A similar effect on size judgments has been shown when using physical stimuli involving a tilting room (Stoper and Cohen 1989; Stoper 1999 ). Stoper (1999) interpreted tilted-room judgments as consistent with the use of a frame of reference that was an average of gravity and the actual tilt of the room. Together, these results suggest that the visual system uses relatively complex mechanisms to establish an orientational frame of reference for determining distance to locations on extended surfaces.
The floor was visible in all conditions in all experiments, including those involving only targets on the ceiling, though no supporting structure connecting target and floor similar to that described in Sedgwick (2001, 2002) was visible. It is nevertheless conceivable that subjects somehow mapped ceiling locations onto the floor and then performed blind walking to this imagined floor location. This seems unlikely, however. Some subjects reported exactly this strategy during the pilot study conducted in the narrow hallway, but no such reports were made in the large room that was used for the formal experiment. Indeed, because of the distance of the sidewalls from the point in the room in which the targets were viewed, the experimenters were not able to effectively utilize this strategy when they explicitly tried. Finally, if subjects were finding an imaginary location on the floor to walk to, then that spot should be farther relative to the ceiling location based on the results of the matching task. This would lead the subject to walk farther than the ceiling location, a prediction which conflicts with the findings that people walk accurately to targets on the ceiling.
It is still possible that visibility of the ground surface aids in determining the distance to ceiling locations, perhaps by providing a frame of reference for orientation. One way to investigate this would be to perform blind walking to ceiling targets under circumstances in which the floor is completely occluded during the initial viewing of the target. This introduces a serious confound, however, because of the likely hesitancy of the subject to walk on a ground that he or she cannot initially see. As some subjects are insecure with blind walking on a floor that they did view, this could be exaggerated if the floor is not visible. This could lead to more variability and/or an undershoot in walking attributable to the measure itself, rather than to the perception of the distance to the target on the ceiling.
